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EXECUTIVE SUMMARY
Park and recreation programs provided by the City of Des Moines deliver services that have a
range of benefits or values to residents, businesses, economy, and local government. Many of
these benefits are often overlooked and rarely quantified. The purpose of this effort is to quantify
the economic value received due to the operation of the City of Des Moines’ Parks and
Recreation Department. These values are arranged to reflect factors that produce revenue for the
city government, wealth increasing factors for citizens and businesses, cost saving factors to
citizens, and cost saving factors for the city government.
Included in this summary are tax revenues, park proximity and tourism profit, direct use, health,
and community cohesion values, as well as city government savings inclusive of storm water
management and floodplain replacement values.
Revenue Producing Factors for City Government
 Property values within 500 feet of parks have an increased property value of over $1.1
million in tax receipts to the City of Des Moines.
 The City of Des Moines collects an additional $1 million in tax receipts from a sample of
tourism activities that are held in parks, trails, festivals and sporting events which are
operated by the Des Moines Park and Recreation Department.
Wealth Increasing Factors for Citizens and Businesses
 Homes in close proximity to parks have an increased value of $45 million dollars.
 A sample of tourism activities held in the City of Des Moines parks, trails, festivals and
sporting venues bring more than $12 million dollars of revenue to the citizens and businesses.
Cost Saving Factors to Citizens
 A sample of seven fitness and recreational programs provided by the Des Moines Department
of Parks and Recreation save an estimated $210,845 in direct use spending. Direct use value
refers to the difference between the public and private costs for a recreational service.
 Citizens who engage in fitness and exercise programs provided by the Department of Parks
and Recreation are conservatively estimated to save $19 million dollars in health savings and
medical costs.
 The Department of Parks and Recreation provides opportunities for volunteers and donations
resulting in what is referred to as community cohesion. The value is estimated to be $1.2
million (volunteer labor and donations).
Cost Saving factors for City Government
 Of the parks and open space areas within the city’s integrated sewer system (20% of the total
system is integrated) area, the cost savings for water treatment, and operations and
maintenance is estimated to be $398,832 per year. This cost savings is calculated based on
only 863 of the 5,481 acres (15%) of parks within the City of Des Moines.
 Due to the presence of parks and open space in floodplains, the City has saved an estimated
$1.7 million in flood protection benefits (based on riparian forest replacement values).
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These values recognize, define, and measure how investments into the Department of Parks and
Recreation provide the city with economic value. It is understood that to quantify every aspect of
the department poses a list of impossibilities. An example of such includes placing a mental
health value on charitable giving, walking through Clare and Miles Mills Rose Garden, or the
Ewing Lilac Arboretum or delinquency prevention value to children involved in park and
recreation programs or areas. However, the results of this study provide a baseline for city
decision-makers to use when evaluating the value of the park system. Table 1 highlights the
economic value of the department on the City, businesses and citizens.

Table 1. Summary of Des Moines Department of Parks & Recreation
Revenue Producing Factors for City Government
Tax Receipts from Increased Property Value

$

1,156,099

Tax Receipts from Increased Tourism Value (sample)

$

1,034,655

$

2,190,754

$
$
$
$

45,315,088
5,992,321
14,883,108
66,190,517

$
$
$
$

646,414
19,472,194
1,280,723
21,399,331

$
$
$

398,832
1,782,810
2,181,642

Total, Revenue Producing Factors
Wealth Increasing Factors to Citizens and Businesses
Property Value from Park Proximity
Profit from Tourism for Citizens (sample)
Profit from Tourism for Businesses (sample)
Total, Wealth Increasing Factors to Citizens
Cost Saving Factors for Citizens
Direct Use Value (sample)
Health Value
Community Cohesion Value
Total, Cost Saving Factors to Citizens
Cost Saving Factors for City Government
Storm Water Management Savings in Maintanence and Operations
Floodplain Park Replacement Value
Total, Cost Saving Factors for City Government
Source: The Economic Impact of Parks & Recreation: Des Moines, IA, 2013
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INTRODUCTION
Cities are frequently recognized as a combination of public buildings, private homes, commercial
and retail establishments, private and public spaces, and transportation corridors. Successful
communities often have adequate proportions of these spaces that allow its inhabitants to
produce and consume goods, pass from space to space, live with opportunities to experience
culture, local tourism, natural beauty, and promote health and wellness (Harnik & Welle TPL,
2009). Parks, open space and trails are important to the quality of life experienced in a
community. The City of Des Moines Park and Recreation Department manages 4,155 acres of
land in 76 parks, 18 open space areas and trails, three golf courses and seven cemeteries. Figure
1 shows the regional classification of Des Moines’ parks.

Classification of the Des Moines Park System by Total Acres
(n = 4,155)

Special Use

1347

1839.9

Neighborhood
Community
Regional
408.4
559.7

Figure 1. Acreage and Regional Classification of Des Moines Parks
Source: The Economic Impact of Parks and Recreation: Des Moines, IA, 2013
In addition the Department offers a range of opportunities and services to residents and visitors
focused on improving the human condition and the conservation and protection of the area’s
natural resources. Des Moines residents subsidize this range of services. This study helps to
describe the range of values that park and recreation services offer the city, its residents and
businesses.
Traditionally, park and recreation departments use financial reports to analyze their economic
“cost”. This approach often leads to a narrow definition of a park and recreation department’s
economic “impact” on the city at large and its residents because it focuses solely on the taxes and
revenues accumulated to local government from a specific event, program, or facility (Crompton,
2004; 2010). A more accurate account of a park and recreation department’s economic impact
The Economic Impact of Parks & Recreation: Des Moines, IA, 2013
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also includes revenue generated by the department’s programs, special events, promotions,
activities, or facilities attracting out-of-town visitors who in turn spend money within the local
community, creating income and/or jobs for residents (Crompton, 2010).
The Trust for Public Land’s (TPL) Center for City Park Excellence recognized the opportunity
for cities to analyze how their park systems economically benefit the city at large, its residents,
and its visitors. In 2003, TPL assembled and consulted dozens of park experts, academics, and
economists and identified seven attributes of city park systems that provide measurable
economic value; property value, tourism, direct use, health, community cohesion, clean water,
and clean air (Harnik & Welle, 2009). Since, TPL (2008a; 2008b; 2008c; 2009a; 2009b; 2010a;
2010b; 2010c; 2011a; & 2011b) has conducted several case studies addressing these seven
measurable values of park and recreation departments providing examples for several of the
nation’s cities and counties concluding that parks and recreation departments, their programs,
facilities, and areas provide a return on investment in those communities with adequate services
and infrastructure including:








Health, fitness, and quality of life,
Increased property value,
Open space and natural area preservation and enhancement,
Economic development from tourism, festivals, and sporting events,
Storm water management,
Removal of air pollutants through parks and trees, and
Stimulating community cohesion.

These values are categorized into four areas including revenue producing factors for city
government, cost saving factors to citizens, cost saving factors for city government and wealth
increasing factors to citizens. The purpose of this study is to 1) document the economic impacts
and benefits and; 2) assess the value of the City of Des Moines’ Department of Parks and
Recreation.
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METHODOLOGY

Recreational experiences in Des Moines are produced by users and visitors to the city visiting
natural areas such as parks, trails and waterways and facilities provided by the. The combination
of land, labor and capital produces a supply of recreation opportunities. Visitors and users of
services engage in their own production process including the purchase of goods and equipment,
time away from work, and travel to the events (Loomis & Walsh, 1997). The experiences of
visitors and users of park and recreation services result in varied benefits such as economic,
social, personal and environmental benefits. Figure 2 (modified from Crompton, NRPA, 2010)
provides the framework and rationale for the study and illustrates how tourism and park and
recreation services and attractions intersect.

Recreation and Park
Attractions in
Des Moines, IA

Tourism

Conference &
Convention Travel

Opportunities for
Local Residents

Leisure
TravelSphere of
Interest

Business Travel

Visiting Friends
and Relatives –
Personal Business

Recreation and park attractions NOT operated by a public agency

Figure 2. Segments of Travel and their Inter-Relationship with Parks and Recreation
Source: Crompton, NRPA, 2010
Finally, figure 3 provides a model displaying the flow of economic activity related to visitor and
user spending within the community on recreation and park experiences. This study quantified
the visitor spending on these experiences in order to understand the total economic impact.
Furthermore, the IMPLAN input-output modeling system was used to estimate direct, indirect
and induced effects of visitor spending in terms of sales, income and employment. The model is
based on an input-output dollar flow table accounting for all dollar flows between different
sectors of the economy. Using this information, the software models the way a dollar injected
into one sector is spent and re-spent in other sectors of the economy, generating waves of
economic activity (multiplier effects). The model used in this study was based on state and
The Economic Impact of Parks & Recreation: Des Moines, IA, 2013
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county-level economic data to generate a series of multipliers in order to estimate the total
economic impacts of Des Moines parks visitor spending.

Money Flows into Area
From Nonresident Visitors
or Sales to Outsiders

Income Injected into
Local Economy

Multiplier Effect
Stimulates Further Income
and Employment

Parks and Recreation Impacts
Contribute to other Economic Sectors

Figure 3. Traditional View of the Flow of Regional Economic Activity

This study included the economic impact of tourists attending a sample of festivals and special
events, sporting events and tournaments, and the direct use inclusive of recreation programs and
visitations to parks and trails. It also included the examination of secondary data with regard to
the proximity effect of property values and the resulting tax increases for the city, health savings
from activities in which citizens are engaged, and the storm water management savings of public
parks and open space from runoff. The findings may be used to inform policy makers of the
value of parks and recreation investments.
A typical economic impact study estimates the number of participants and the number of visitors
an event is expected to draw, the number of days visitors/teams/spectators are expected to stay in
the city, and the amount visitors/teams/spectators will spend each day (Kurtzman, 2001).
Important to note is that economic impacts can be measured in different ways but the most
common are industry output, gross domestic product (value added), household or labor income,
employment, and tax revenues (The Outspan Group, 2007). These generally reflect the economy
in a specific geographic area and therefore generate estimates of economic impacts specific to
that area.
This study consisted of developing questionnaires for preliminary data collection in parks, trails,
facilities, and special events/festivals. Data was collected from participants, attendees, users, and
recreationalists via an intercept survey and an online survey tool. The questionnaire consisted of
15 questions divided into five parts:


Part one included information relating to whether the respondent identified themselves as
a resident of, or visitor to, Des Moines, their general purpose in visiting the park or event,
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and whether respondents were repeat visitors. Part one determined motives for spending
at the event. Crompton (2010) identifies local residents who attend events as “casuals” do
not represent economic impact and or “new money” to the community. This section of
the questionnaire focused the study on non-resident and repeat visitor spending.


Part two addressed the marketing efforts of the event and the respondent’s primary source
of information. Options included Convention Bureau/Visitor center, travel publication,
newspaper, word of mouth, magazine, Des Moines Park and Recreation’s website,
brochure, cell phone application, trail map publication, or other. Knowing the most
popular and primary source of information may lead to increased attendance (Crompton,
2004; 2010).



Part three included information relating to the activity levels of the respondents; inclusive
of the frequency, intensity, and duration of the activity. A guideline for physical activity
participation is based on recommendations provided by the Trust for Public Land (2009a)
and the Center for Disease Control (CDC) (2013a). Trust for Public Land recommends
park users participate in moderate to vigorous physical activities more than three times a
week for over 30 minutes to meet physical activity guidelines (2009). According to the
CDC, adults are recommended to participate in 150 minutes of moderately intense or 75
minutes of vigorously intense physical activity per week (2013b).



Part four addressed the respondent’s party size and their spending estimates including;
lodging, restaurant/bar, grocery, transportation, admission, souvenirs, concession, and
equipment. This information is beneficial in determining how much money is spent
depending on party size average and the nights stayed. These numbers are also used to
calculate economic impact through use of the IMPLAN model.



Part five included demographic information about the respondent inclusive of age,
gender, education, and income. These demographics help in understanding the profile of
the respondent and the interpretation on the data.

In the cases where data were collected via survey monkey, an online survey tool, convenience
sampling was used to select current Des Moines Parks and Recreation participants registered
with the department. An initial email was sent to all the registered members and contacts of the
department to inform them about the study. Follow up emails were sent to remind them to
participate in the survey and all participants were given up to two weeks to complete the
questionnaire. Questions delivered using the online survey tool focused on the frequency,
duration and intensity of participation while using park and recreation services.
This study also included the examination of secondary data relying extensively on the
methodology used by the Trust for Public Land and the Center for City Park Excellence when
estimating the economic value of park systems. These methods are further detailed in the report
under the respective sections of proximate (property) value, health savings, and storm water.

The Economic Impact of Parks & Recreation: Des Moines, IA, 2013

STEP-UNI www.uni.edu/step

11

RESULTS
Festivals and Events
Festivals and special events are considered to be one of the fastest growing types of tourism
attractions and research indicates the most important reason for organizing a festival or special
event is the positive economic impact the activities have on host communities (Crompton, 1999).
Economic impact can be defined as the net economic change in a host community, excluding
non-market values, which results from spending attributable to the event (Crompton, 2010). The
majority of tourism attractions in the U.S. are financed and/or managed by public park and
recreation agencies and play a fundamental role in generating the economic impact originating
from tourism not widely recognized by taxpayers or elected officials (Lee & Crompton, 2000).
According to Wyk and Meyers (2011), festivals have become a global phenomenon and can
serve as a platform to promote the leisure and tourism industry within a community.
Holding special events brings income to local vendors, artisans, craftspeople, restaurateurs,
hoteliers and managers and may indeed be responsible for a large portion of their annual income
through the duration of the festival or event. Festivals and special events can also create
important social phenomena. Some argue that the real benefits of festivals and special events are
more social than economic; have impacts that go well beyond what can be measured in economic
terms; and may provide the kind of economic stimulus required to stimulate a lagging
community economy (Sunkle-Pierucki, 2006).
Methods
Two major and one minor event were selected by the Des Moines Department of Parks and
Recreation including the Mud Run, the Des Moines Marathon, and the Yoga in the Park
program. Event attendees and those who came to events as supporters were selected as the
population for the study. These respondents were randomly selected to complete an intercept
survey during the course of the events.
Microsoft Excel, the Statistical Package for the Social Sciences (SPSS) and the IMPLAN model
were subsequently used to compile and analyze the data. First, a descriptive analysis,
frequencies, percentages, median and mean scores were derived from the demographic and
income information from the intercept survey. Second, cross tabulation was used to identify the
respondents’ residency and spending patterns, and finally, calculated was the projected total
event revenues based on respondent data.
Results
Respondents associated with the Marathon spent more money on average than those attending
the Mud Run or participating in the Yoga in the park program. In 2013, the Mud Run was not
timed and therefore the total number of participants was not reported. However, the Mud Run
event reported 903 participants in 2012. Assuming Mud Run participant numbers in 2013 are
similar to those of 2012, the total projected economic impact of this sample of events ranged
between $1.7 million and $2.3 million and produced between 21 and 29 jobs. When separated by
category, respondents indicated the majority of their spending was for food and drink while in
town followed by transportation and lodging. Projected economic impact for the three events is
The Economic Impact of Parks & Recreation: Des Moines, IA, 2013
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displayed in table 2 using the IMPLAN input-output modeling system, mean and median
spending per category, mean and median spending party size, and visitor percentage of the total
event population.
Table 2. Festival and Event Projected Spending and Job Creation

Category

Festivals and Events
Total output
Output multiplier
Total value added/ Income
Income multiplier
Total employment/ Jobs
Employment multiplier

Model

Model 1 Means
$2,310,655.50
1.75
$1,301,226.70
1.79
28.41
1.39

Model 2 Medians
$1,760,263.69
1.76
$974,988.69
1.82
21.16
1.41

Source: The Economic Impact of Parks & Recreation: Des Moines, IA, 2013

The Economic Impact of Parks & Recreation: Des Moines, IA, 2013

STEP-UNI www.uni.edu/step

13

Sporting Events
In the United States, sport tourism generates an estimated $27 billion a year (Travel Industry
Association of America, 2001) and more than 75 million American adults (two-fifths of the
population) reported attending a sports event as either a spectator or as a participant while
traveling in the past five years (TIA, 1999).
The size of the sporting event held can be deceiving in terms of economic return to the
community. For example, events such as the American Collegiate Hockey Association (ACHA)
Division 2 National Championship held in Fort Collins, Colorado estimated nearly $2 million of
new money may have been injected into the community (Scott & Turco, 2007). Club sport
tournaments may deliver economic benefits to the host community and are often justified by
limited expenditures from local organizations and city governments (Veltri, Miller, & Harris,
2009). Although the ACHA Division 2 National Championship can be considered a small-scale
event in terms of spectator numbers, it may have comparatively greater impact than larger events
(in terms of attendance) in large communities (Scott & Turco, 2007).
Des Moines Department of Parks and Recreation’s open spaces and facilities host a range of
tournaments and sporting events each year. Parks and recreation administrators view special
events as a way to inject revenue into a community and create enjoyable recreation opportunities
for the population. Benefits and objectives of hosting sporting events include increased
community pride and spirit, marketing benefits (community branding), increase community
awareness, and economic benefits (Getz, 1997). A typical economic impact study estimates the
number of participants and the number of visitors an event is expected to draw, the number of
days each visitor (team/spectators) is expected to stay in the city, and the amount each visitor
will spend each day (Kurtzman, 2001).
Method
The economic impact of sporting events sponsored by the City of Des Moines is based on
reported spending at three major events including the:
 Girls Youth Soccer Tournament,
 Men’s Fast pitch Softball Tournament,
 Women’s State Tennis Tournament.
This study used an intercept survey approach to collect data on spending of visitors to a sample
of sporting events sponsored by the City of Des Moines. Microsoft Excel, SPSS, and the
IMPLAN model were subsequently used to compile and analyze the data. First, a descriptive
analysis, frequencies, percentages, means and median total scores were derived from the
demographic and income information of the intercept survey on attendees. Second, cross
tabulation was used to organize and identify the respondents’ residency and spending patterns.
Last, projected economic impact was calculated based on this respondent data. The results
represent the economic impact of a sample of sporting events organized/managed by the City of
Des Moines.
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Results
Total projected economic impact of this sample of sporting events ranged between $11.2 million
and $18.9 million and produced between 130 and 220 jobs. When separated by category,
respondents indicated the majority of their spending in the lodging, restaurant/bar, and
transportation/gas categories. Projected economic impact for the three sporting events is
displayed in table 4 using the IMPLAN input-output modeling system, mean and median
spending per category, mean and median spending party size, and visitor percentage of the total
event population.

Table 3. Sporting Events Projected Spending and Job Creation

Category

Sporting Events
Total output
Output multiplier
Total value added/ Income
Income multiplier
Total employment/ Jobs
Employment multiplier

Model

Model 1 Means
$18,803,639.49
1.77
$10,119,138.05
1.87
219.28
1.43

Model 2 Medians
$11,203,986.35
1.77
$6,081,507.96
1.86
130.48
1.43

Source: The Economic Impact of Parks & Recreation: Des Moines, IA, 2013
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Trails
Trails provide a major outdoor recreation opportunity in many communities and are among the
most common recreational facilities in parks. Public recreational trails provide many benefits to
users including opportunities for exercise, nature enjoyment, and socializing with friends and
family. Communities also find benefits to trails or greenways as a gathering place for relaxation
and an attraction for tourists (Bowker, Bergstrom, Gill 2007, 1-2). The Iowa State
Comprehensive Outdoor Recreation Plan (SCORP) notes that Iowans used trails 58.2 mean days
during the last 12 months. SCORP research also found that 36% of Iowa’s population currently
use trails and 56% of Iowans intend to use trails for fitness (biking/walking) over the next two
years (2012). There are more than 550 miles of existing trails in the Des Moines metropolitan, 42
miles of which are within the Des Moines city limits.
Research suggests tangible positive outcomes of trails include the potential to generate
economic, social, and personal benefits and to contribute to enhanced community identity. With
regard to economic benefit, trails located within greenways have the potential to support
economic development, increase property values and tax revenue (Nicholls & Crompton, 2005).
This has been identified in areas where trails are located in greenbelts. A study by Lindsey, Man,
Payton, and Dickson (2004) also indicates that trails can have positive economic impacts on
businesses located nearby. The presence of trails may lead to economic development which
caters to trail users.
Methods
The economic impact of the trail system in the City of Des Moines is based on an intercept
survey of trail users and their spending patterns. The proportion of visitors using trails was based
on zip codes. The percentages of users from outside the Des Moines zip codes were classified as
visitors. This percentage was applied to the trail counts performed by City of Des Moines staff.
Microsoft Excel, SPSS, and the IMPLAN model were subsequently used to compile and analyze
the data. First, a descriptive analysis, frequencies, percentages, means and median scores were
derived from the demographic and income information of the intercept survey for trail users.
Second, cross tabulation was used to organize and identify the respondents’ residency and
spending patterns. Finally, the projected economic impact of trail use by visitors based on
respondent data was calculated.
Figure 4 identifies the 19 locations where trail counts/data were taken during the month of
September, 2013. The majority of locations selected were on shared use trails (11), 10 of which
are associated with green belts, park or waterways. The remaining eight locations selected were
on existing on street bikeways in urbanized areas, three of which are associated with city parks.
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Figure 4. Trail Data Collection Locations
Source: The Economic Impact of Parks and Recreation: Des Moines, IA, 2013
Results
Median spending was calculated to show the midpoint of frequency distribution, the sum
represents the total amount of revenue injected into the community. Total projected economic
impact of Des Moines, IA trails was just over $15 million and produced almost 214 jobs. When
separated by category, respondents indicated the majority of their spending in the lodging,
restaurant/bar, and transportation/gas categories. Projected economic impact for the trail system
is displayed in table 6 using the IMPLAN input-output modeling system, median spending per
category, median spending party size, and visitor percentage of the total bike trail population.
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Table 4. Trails Projected Spending and Job Creation

Category

Model

Trails
Total output
Output multiplier
Total value added/ Income
Income multiplier
Total employment/ Jobs
Employment multiplier

Medians
$15,064,261.04
1.75
$9,044,364.07
1.73
213.93
1.33

Source: The Economic Impacts of Parks & Recreation: Des Moines, IA, 2013

The Economic Impact of Parks & Recreation: Des Moines, IA, 2013

STEP-UNI www.uni.edu/step

18

Proximate (Property) Value
A park can have variety of positive economic impacts on a variety of quantifiable factors such as
property value, tourism, direct use, physical health, community cohesion, clean water, and clean
air to currently unquantifiable factors such as mental health and carbon sequestration value (The
Trust for Public Land, 2009a). The study of the impact of parks on residential value has a long
history and can be traced back as far as the year of 1856 (Metropolitan Conference of City and
State Park Authorities, as cited in Crompton, 2001). According to Crompton (2001; 2004), the
appreciation of residential property value-and consequently the increase property tax-due to the
proximity to a park alone can justify the cost for government to purchase land and develop a
park. This phenomenon is termed “proximate principle” by Crompton (2001). The city of Des
Moines, Iowa has 76 city parks but very little research has been conducted on the impacts of its
parks, let alone the economic impact on residential property value. Therefore the purpose of this
study is to investigate the impact of a park system on residential property value.
Methods
This project incorporates three methods to examine how Des Moines parks have impacted
property values of their adjacent resident properties. The first method, termed “proximate
principle”, was developed by Crompton in 2001 to find out whether increased tax accrued from a
residential property in the vicinity of a park is able to retire bonds to purchase and develop a
park. The second method utilizes “hedonic pricing technique”, which includes a multiple
regression statistical model, to predict the price of a residential property near a park considering
various attributes. The third method uses ANOVA to find out whether difference in the distance
of a residential property to a park will impact the property value.
Proximate Principle
The proximate principle means that:
If the incremental amount of taxes paid by each property which is attributable to the
presence of a nearby park is aggregated, it is sufficient to pay the annual debt charges
required to retire the bonds used to acquire and develop the park (Crompton, 2001, pp. 1).
Four parameters are determined and discussed below to implement the proximate principle.
1. Definition of “park”. Park includes every park in the city of Des Moines, whether it is
owned by a county, state, federal, or other public agency.
2. Type of residential property. Only single family homes are included in the study.
3. Park size. Parks included in the study and defined as significant are those whose size is
larger than one acre (TPL, 2009a).
4. Residential property distance from a park is set at 500 feet. According to both Crompton
(2004) and The Trust for Public Land (TPL; 2009a), most of the premium associated with
parks is likely to be captured within 500 feet from a park.
5. Premium added by a park to the assessed value of all residential properties within 500
feet of parks is assigned five percent. Added premium varies from park to park based on
the quality of a park, while an excellent park brings 15 percent to the property value, five
percent for an average park, and a problematic park can decrease value by five percent
(Crompton, 2004; TPL, 2009a). This study uses the conservative value of five percent.

The Economic Impact of Parks & Recreation: Des Moines, IA, 2013

STEP-UNI www.uni.edu/step

19

Data of parks and residential properties were obtained from the Polk County Government of Polk
County, Iowa. Additional residential property data were obtained from the Polk County
Assessor. Geographic Information Systems (GIS) was used to identify all single family homes
within 500 feet of every Des Moines park larger than one acre.
For properties that were in the intersection of the 500-foot radii of multiple parks, their tax
premiums were evenly distributed to all relevant parks.
The calculation of an estimate of the impact of parks on the property tax base is as follows.
1. Identify all parks in Des Moines whose size is larger than one acre.
2. Draw a 500-foot radius around each park.
3. Aggregate the assessed value of all single-family homes within the 500-foot radii.
4. Apply the five percent premium to the aggregate value calculated in step 3.
5. Multiply the aggregate premium calculated in step 4 by Des Moines property tax rates.
Results
Seventy (70) parks in Des Moines were identified fitting this study’s predefined characteristics
(park size larger than one acre and having single family homes within 500 feet). The average size
of a park was 56.58 acres with the largest being the Waterworks Park, which covers 1,326.11
acres of land and the smallest park area being the Crowley Park with a size of 1.09 acre.
There were 6,973 single family homes within the 500-foot radius and 229 were in the overlaps of
the radii. On average, there were 100 properties near a park. The Easter Lake Park had the most
single family homes within its vicinity at 542 while four parks had only single-digit single family
properties in the identified radius.
The assessed property values ranged from $9,000 to $1,858,300 with an average of $125,822.82.
The City of Des Moines can collect a premium of over $1.1 million annually in property tax
from single family houses within 500 feet of parks.

Table 5. Proximate Value/Tax Capture
Value of single family homes within 500 feet of parks
Assumed average value of a park
Value of property attributed to parks
Annual residential tax rate

$ 906,310,750.00
5%
$ 45,315,087.50
2.55%

Annual property tax capture from value of property due to parks

$

1,156,099.33

Source: The Economic Impact of Parks & Recreation: Des Moines, IA, 2013

ANOVA was used to examine the difference among properties at various distances from a park.
Single family homes in the first 100 feet (i.e., up to 100 feet) of a park cost significantly more
than other single family homes in the second (i.e., from 101 to 200 feet), third, fourth, and fifth
100 feet areas of a park. Single family homes in the second 100 feet of a park cost significantly
more than single family homes in the fourth 100 feet area.
The Economic Impact of Parks & Recreation: Des Moines, IA, 2013
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Table 6. Park Proximity Values
Comparison
100 feet and 101-200 feet
100 feet and 201-300 feet
100 feet and 301-400 feet
100 feet and 401-500 feet
101-200 feet and 301-400 feet
Other

Mean difference
$27,569.59
$35,811.97
$37,764.15
$33,025.70
$10,194.56

P-value
<0.001
<0.001
<0.001
<0.001
0.043
Not significant

Table 7 is a breakdown of the tax premium for each park. Tax premium was calculated without
redistributing premium of overlaps. Adjusted tax premium was calculated with even distribution
of overlaps.

Table 7. Park Tax Premium Breakdown
Name of park
A.H. Blank Park
Ashby Park
Ashfield Park
Ashworth Park
Bates Park
Beaverdale Park
Birdland Park
Birdland Sports Park
Brian Melton Field
Brody School Park
Brook Run Park
Burke Park
Carney Park
Chamberlain Park
Cheatom Park
Chesterfield Park
Christopher Columbus Park
Crowley Park
Cummins Woods Open Space
Drake Park
Easter Lake Park
Easton Basin Park
Easttown Park
Evelyn Davis Park
Evergreen Park
Ewing Park
Fairmont Park
Fort Des Moines Park

Tax premium
$5,651.34
$34,913.89
$6,474.30
$45,047.03
$6,852.37
$20,646.52
$5,372.25
$1,394.15
$13,454.48
$26,636.76
$9,835.82
$1,141.72
$23,791.58
$2,544.80
$5,413.32
$8,453.79
$11,538.39
$6,616.78
$13,648.36
$7,054.41
$134,349.76
$16,294.30
$10,697.56
$11,877.42
$15,497.10
$23,882.65
$25,247.59
$5,132.83

Adjusted tax premium
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$29,934.56

$3,498.83
$1,151.10
$26,005.89

$19,977.19

$11,247.38
$5,961.03
$11,990.94
$130,838.24
$14,864.06
$9,267.32
$11,568.17
$20,371.13
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Four Mile Creek Park
$12,039.54
$11,431.52
Frisbie Park
$20,153.15
George Nahas Park
$11,630.73
Golf Creek Open Space
$9,942.58
$8,217.37
Good Park
$7,185.92
$6,876.67
Grandview Park
$21,680.46
$21,146.99
Greater Des Moines Softball Park
$510.46
Greenwood Park
$70,072.68
$62,012.84
Harmon Park
$22,708.15
Hoover-Meredith School Park
$15,701.06
$15,612.15
James W. Cownie Baseball Complex
$3,190.34
James W. Cownie Soccer Complex
$977.56
Jordan Park
$18,548.28
Laurel Hill Park
$7,875.34
MacRae Park
$16,246.09
Martin Luther King Jr Park
$11,865.05
$11,209.30
McCullum-Waveland Tennis Complex
$8,856.98
$7,199.57
McHenry Park
$17,588.32
Neal Smith Trail
$760.08
$577.43
Pete Crivaro Park
$2,309.97
Pioneer Park
$4,880.79
Pocket Park # 2
$8,409.91
$8,163.48
Prospect Park
$11,623.34
Redhead Park
$4,166.75
Riley Park
$14,156.02
Sargent Park
$5,041.25
Sayers Park
$20,618.84
SE Park/School Site
$21,070.25
Sheridan Park
$27,362.15
Stewart Square Park
$678.45
Stone Park
$20,142.43
$19,937.84
Strasser Woods
$7,886.31
$7,407.24
Tower Park
$28,642.78
Trestle to Trestle Trail
$19,621.64
Turner Park
$17,349.80
Union Park
$28,129.51
$26,316.48
Valley High Manor Park
$17,119.70
Waterworks Park
$62,237.52
$55,868.26
Waveland Trail
$27,367.13
$25,641.92
Westchester Park
$13,820.68
$13,731.78
Witmer Park
$34,088.24
Woodlawn Park
$41,510.00
Source: The Economic Impact of Parks & Recreation: Des Moines, IA, 2013
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Direct Use
The value associated with the use of recreation opportunities provided in city parks, open spaces
and recreation areas and facilities is referred to as direct use value (Stynes, 2008). Activities
including active uses such as team sports, bicycling, or hiking and passive uses such as walking,
socializing or observing, have a value. Economists measure recreation use value by looking at
the “willingness to pay”.
Secondary data suggests major metropolitan cities and counties with healthy parks and recreation
departments can estimate their direct use value in the billions (TPL, 2010b) while cities of lesser
size were estimated with direct use values in the millions (TPL, 2009b). Estimating this value, or
savings, is based on the assumption that the parks and recreation department, in its entirety, did
not exist and calculating the cost residents would have to pay for similar activities through the
private marketplace. It is important to note that direct use value represents the amount residents
save by not having to pay private market rates to enjoy activities either freely offered by the
parks and recreation department or at a discounted rate.
Quantifying this value is based on the “Unit Day Value” established by the U.S. Army Corps of
Engineers in 2004. The model counts park visits by specific activity and assigns each a dollar
value. Some examples include a game of tennis on a city court which is valued at $4; a child
playing in a playground is worth $3.50 per child and; running, walking, or biking on a park trail
is worth $4. When calculating the value of an activity or program also offered in the private
market, only the extra cost is used in calculating direct use value. A hypothetical example
includes a round of golf at a municipal course may cost $20 and at a private course cost $30. In
calculating direct use value, only $10 would be assigned per person for the activity.
Methods
The Des Moines Department of Parks & Recreation provided a list of programs/activities,
description and schedule, cost, and number of participants. From this list, programs/activities
easily found in the private market place were identified. The direct use value was calculated
based on this sample of programs/activities. The value of each private program/activity was
calculated based on the averaged value of three programs/activities. The difference between the
average program cost on the private market and the program cost through the Des Moines Parks
and Recreation Department was multiplied by the number of participants in the parks and
recreation program in 2013. The sample of programs included tennis, recreational swimming
movies in the park, taekwondo, softball, aerobic and yoga. The direct use of trails was calculated
based on the “unit day value” of $3.84. (U.S. Army Corps of Engineers, 2014)

Results
Direct use information is reported in table 8. Sampled were activities that represented general
park use, sports facilities use, and special uses. These activities, sponsored by the Des Moines
Park & Recreation Department, included tennis, recreational swimming, movies in the park,
taekwondo, softball, aerobics, resident trail use, and yoga. Calculated and presented are the
number of participants, cost of the program, private market value, value difference, and
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resident/participant value reflecting the savings for each program. The total savings of the
sample of programs to Des Moines residents for the selected activities is estimated at
$210,843.00.
Table 8. Direct Use Values
Activity

Participant
(N )

DMP&R
Cost

766

30.00

60.00

30.00

$22,980

Rec. Swimming

2197

5.00

10.00

5.00

$10,985

Movie in the Park

2006

0.00

9.00

9.00

$18,054

Taekwondo

4748

40.00

35.00

5.00

$23,740

382

190.00

262.00

72.00

$27,540

62.00
0.00
0

15.00
15.00
3.84

15.00
15.00
3.84

$50,544
$57,000
$435,571

Tennis

Softball
Aerobics
Yoga
Resident Trail Use

1872
3800
113,430 (median)

Private Market
Value

Total

Value
Difference

Resident/Participant
Value

$646,414

Notes; softball is reported in teams, yoga is reported per session, and movie in the park is reported per ticket
Source: The Economic Impacts of Parks & Recreation: Des Moines, IA, 2013
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Health Value
The purpose of this section is to determine the potential cost savings with usage of the Des
Moines Department of Parks and Recreation services. The section will look at primary and
secondary data to determine estimated health care costs savings in Polk County from usage of
the Des Moines parks and recreation services. Parks significantly enhance the health of
communities through reduction of diverse medical conditions, including cancer, heart diseases,
obesity, respiratory diseases, and osteoporosis among others (Harnik et al, 2009). Equally, parks
enhance the psychological wellbeing of individuals while eliminating economic costs associated
with treatment and management of disease (Harnik et al, 2009).
The Centers for Disease Control and Prevention estimates 69.2% of adults over the age of 20 are
either overweight or obese (2010). Within Iowa, 65.4% of adults are estimated to be overweight
while 28.4% are considered to be obese (CDC, 2010). According to the CDC, 31.1% of Polk
County adults are considered overweight and 29.8% of adults are considered obese (2011).
Obesity is the result of physical inactivity and among Polk County residents only 50.8% of
residents participate in 150 minutes or more of aerobic physical activity per week (CDC, 2011).
Physical inactivity and obesity may result in increased prevalence rates of non-communicable
disease, such as diabetes, cardiovascular disease, and some cancers (WHO, 2013), and high
medical costs. In 2007, $1.74 billion was estimated to be spent on direct and indirect costs of
diabetes (CDC, 2007) and $1.3 billion was spent on heart disease and stroke related
hospitalizations in Iowa (IDPH, 2009). Amongst Iowan adults, 42% were considered to be
diabetic or pre-diabetic and 7.4% of Polk County residents were diagnosed with diabetes (CDC
2011). From 2006-2007, 4.2% of Iowans were considered to have cardiovascular disease (IDPH,
2010), and more recently, 3.3% of Polk County residents were diagnosed with heart disease and
2.4% affected by a stroke (CDC, 2011). Breast and colon cancers have also been associated with
obesity and physical inactivity (IDPH, 2011), with an estimated 2,000 new cases of breast cancer
diagnosed in women and 1,930 cases of newly diagnosed colorectal cancer cases in 2007 (CDC,
2008). The estimated cost of breast cancer treatment alone in 2010 was $170 million
(Subramanian, Trogdon, Ekwueme, Gardner, Whitmire, & Rao, 2011). The prevalence and cost
of treatment for non-communicable diseases provides a tremendous burden to the economy and
health of Iowans. The use of the Des Moines Park & Recreation system to achieve healthy
physical activity levels may assist in improving the health and potential costs savings to the
community.
Methods
Assuming a percentage of Des Moines park and recreation users meet recommended weekly
physical activity guidelines, a potential cost savings estimate is calculated using Microsoft Excel.
The technical report, “Economic and Health Benefits of Bicycling in Iowa,” (2011) was used as
a model for the study. Primary data of Des Moines park system users was collected through
surveys while secondary data regarding prevalence rates for non-communicable diseases
amongst Polk Country residents was used from the CDC BRFSS Report (2013a) and Iowa
Cancer Registry (2013). Projected costs savings are estimated based on a treatment cost range
(Wellmark, 2011).
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The U.S. Census Bureau (2013) was used to obtain current population data on Polk County. The
data obtained from this source was used to calculate the estimated cost savings from potential
park users who are Polk County residents. A combination of Des Moines Park & Recreation
enrollment data, trail users, and intercept survey information was used to determine the number
of users currently enrolled in physical activity programs along with recreational use of the park
system. The data collected from trail users and intercept methods included 109 Polk County
residents.
A guideline for physical activity participation is based on recommendations provided by the
Trust for Public Land (2009a) and the Center for Disease Control (CDC) (2013b). Trust for
Public Land recommends park users participate in moderate to vigorous physical activities more
than three times a week for over 30 minutes to meet physical activity guidelines (2009a). These
recommendations were applied to participants surveyed using the intercept method. According to
the CDC, adults are recommended to participate in 150 minutes of moderately intense or 75
minutes of vigorously intense physical activity per week (2013). The CDC recommendations
were applied to trail user data provided by Des Moines Park and Recreation.
The trail user data provided from the Des Moines Park and Recreation included cycling and
pedestrian miles traveled during each session per week. Assuming the cyclists and pedestrians
were exercising for recreational purposes, the distance traveled was converted from miles to
minutes per session using recommendations from the Compendium of Physical Activity (2011).
According to the Compendium of Physical Activity (2011), recreational cyclists typically ride 10
miles per hour (mph) while pedestrians walk 3.5mph for leisure. Once the survey information
was converted to minutes per session, the data was then compared with the guidelines for
physical activity recommended by the CDC (2013b) to determine whether users met physical
activity recommendations. A speed distance time calculator was used to calculate the miles per
activity session into minutes (Machine Head Software, 2013).
Using the data from the Des Moines Park System users who meet physical activity guidelines,
the percent was then applied to the enrollment data to determine the number of enrollees who
meet physical activity guidelines through the Des Moines Park and Recreation system. The
percent of enrollees was then applied to the number of Polk County residents to determine the
potential health savings of Des Moines Park System users assuming they meet the physical
activity guidelines recommended by the Trust for Public Land and CDC.
Prevalence rates for non-communicable diseases for Polk County residents were obtained from
the Center for Disease Control BRFSS report (2013a) and the State Health Registry of Iowa
(2013). More specifically, diabetes, heart disease, and stroke prevalence rates were obtained
from the SMART: Selected Metropolitan/Micropolitan Area Risk Trends data collected in the
CDC BRFSS report on Polk County. The prevalence rates for breast and colon cancer was
obtained from the Iowa Cancer Registry (2013).
In 2011, Wellmark Blue Cross, Blue Shield members were provided access to a treatment cost
estimator, which estimated cost of care from the time of disease diagnosis to the end of
treatment. Using the 2011 treatment cost estimator tool, an inflation rate of $1.04 (Bureau of
Labor Statistics, 2013) was applied to determine present day costs of treatment for diabetes,
stroke, heart disease, breast and colon cancer based on 2011 rates. In addition, these costs are
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based on estimated treatment costs for Polk County, which required inputting a local zip code to
determine regional cost of care (Wellmark, 2011).
A range is provided using the treatment cost estimator, which provides a conservative estimate in
potential treatment costs for care at the 20th and 80th percentile range. In addition, the most
conservative treatment methods were utilized that did not incorporate surgical methods to treat
heart disease, stroke, breast or colon cancer to provide a cost estimate for care. Furthermore, the
estimated cost for diabetes treatment included a conservative estimate with complications, due to
the increased rate of secondary diseases (i.e., heart disease, stroke, blindness, hypertension,
kidney disease, etc.) that are a result from diabetes (National Diabetes Information
Clearinghouse, 2011). The value of the cost of care at the 20th percentile estimates that 20% of
all cases were less than or equal to that value. The high value of the cost of care at the 80th
percentile estimates that 80% of all cases were less than or equal to that value.
Results
Assuming park users are in good health and meet physical activity recommendations, estimated
cost savings are considered for Polk County residents utilizing the Des Moines park system.
When surveyed, 36% of Des Moines park users meet physical activity guidelines. By use of Polk
County prevalence data and survey data collected from the Des Moines park system an estimated
mean savings was calculated. Based on the prevalence rates from the CDC BRFSS and Iowa
Cancer Registry, and the percentage of assumed users who meet physical activity guidelines, Des
Moines Park and Recreation users are estimated to save $19,472,194 in health care costs. All
cost values and percentile estimates are in table 13.
Table 9. Health Savings for Polk County
20th Percentile
Polk
County

Prevalence

80th Percentile

Cost Per Case

Total MSA

32,835

$ 2,111.00

$ 69,321,252.00

$

316

$ 21,990.00

$

6,948,764.00

Colorectal Cancer2 177

$ 44,658.00

$

7,904,395.00

$

1

Diabetes

2

Breast Cancer

1

Heart Disease

14,199

$

1

10,650

$ 5,356.00

Stroke

TOTAL
Park Users
TOTAL SAVINGS
MEDIAN SAVINGS

685.00

Cost Per Case

Total MSA

16,218.80

$ 532,544,298.00

$

93,861.04

$ 29,660,088.64

$

147,148.56

$ 26,045,295.12

9,731,427.00

$

6,371.04

$ 90,462,396.96

$ 57,041,400.00

$

29,560.96

$ 314,824,224.00

$ 150,947,238.00
0.129
$ 19,472,194.00

$ 993,536,302.72
0.129
$ 128,166,183.05
$ 73,819,188.00

Notes; 1 = Center for Disease Control, 2011, 2 = State Health Registry of Iowa, 2013, MSA = Metropolitian
Statistical Area
Source: The Economic Impact of Parks & Recreation: Des Moines, IA, 2013
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The following section provides descriptive data related to the physical activity behavior of park
user respondents. The data provides information regarding the number of days per week
respondents used any of Des Moines park systems as well as the intensity (light, moderate, and
vigorous) level of the physical activity and duration (in minutes) of the activity. More
specifically, data is provided regarding users who met and did not meet physical activity
guidelines. A percentage is also provided of Polk County and non-Polk County residents in the
following tables.
Comparison of park users who are residents and non-residents of Polk County:
County Resident
Polk County
Non-Polk County

Percentage
68
32

Respondents based on county residents, 68% were from Polk County while 32% were non-Polk
County residents.
Comparison of park users who meet recommended levels of physical activity:
Physical Activity Status
Meets PA levels
Does not meet levels

Percentage
36
64

Respondents who utilize the park system for physical activity, 36% reported meeting
recommended levels of physical activity and 64% did not meet recommended guidelines.
Frequency of park use per week:
Times per week
1
2
3
4 or more

Percentage
34
38
5
23

Respondents who reported weekly park use, 34% reported using the park once a week, 38%
reported using the park twice a week, 5% reported using the park three times per week, and 23%
reported using the park system four or more times per week.
Park activity intensity level per visit:
Intensity level
Light
Moderate / Vigorous

Percentage
27
73
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Respondents who reported intensity levels of weekly park activity, 27% reported participating in
light activity while 73% reported moderate to vigorously intense levels of physical activity.
Duration of park activity per visit:
Minutes per visit
Less than 30 minutes

Percentage
9

MORE THAN 30 MINUTES

91

Respondents who reported duration of park activity per activity, 9% reported visiting the park for
less than 30 minutes per visit and 91% reported visiting the park for more than 30 minutes per
visit.
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Community Cohesion (Volunteerism)
Volunteers play a valuable role with parks and recreation systems. Whether a government
agency or department or a non-profit organization, park and recreation program rely on
volunteers to help make their programs successful. Zahra and McGehee’s research found “the
presence of the volunteers often results in increased participation in programs. These volunteers
also had an effect on financial, human built and bonding social capital” (2013, p. 40). Although
difficult to measure, strong social capital operating within a community has an economic value.
Effective social networks can reduce crime or the need for expanded social and health services.
This shows that volunteers not only help to make the program run smoothly, but they also help to
encourage participation from other community members. The Trust for Public Land Center for
Excellence program has completed many studies across the United States analyzing
community’s cohesion value. To calculate the number, all financial contributions made, inclusive
of donations or gifts in-kind, from groups or park-oriented community organizations or agencies
are tallied (Harnik & Welle, 2009)
Social capital can be viewed as many different things, but most importantly it represents social
networks and the associated norms of community members. Bonding social capital is a tie that
links individuals with others that share commonalities. For example this could include a fraternal
organization, church group or club. These groups help an individual to increase their identities.
Social capital does have positive consequences (mutual support, cooperation, and trust) and
negative consequences (discrimination, judgment, and corruption). When looking at improving a
community’s social capitals it is important to ask how the positive consequences can be
maximized and how the negative consequences can be minimized (Putnam, 2000).
Positive social capital is a must for communities because it helps residents feel as if they are a
true member of the community. This leads to the residents beginning to take pride and ownership
in how things take place in the community. Social capital can be increased within a community.
This can be done through creating common spaces for interactions among community members.
“The networks that overlap each other reinforce the sense of reciprocal obligation and extend the
boundaries of empathy” (Putnam, 2003, p. 291).
Volunteers also play a role to increase social capital within communities. Social capital can help
to promote social connections and trust among neighborhood residents. The higher levels of
social capital can be attributed to participation with others in public spaces (Baur & Tynon,
2010). When the levels of social capital are increased this can lead to an increase in quality of
life for residents within the community.
Methods
Data was collected from the Des Moines Department of Parks and Recreation to determine the
number of volunteers that are active within the organization (parks, trails, cemeteries, and park
events) and the quantity of time contributed. Also added to the total was any “in-kind” donation
to the system at large.
Once all of the data has been collected for all areas of the Des Moines Park and Recreation
system, all of the total of volunteer hours from each area will be added together multiplied by
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$22.14 (Iowa Bureau of Labor Statistics, 2013) to determine the total economic impact of
volunteers.
Results
Table 15 displays the total value of volunteer hours for the Des Moines park and recreation
system. This method was applied by the Trust for Public Land (TPL) in assessing the economic
benefit of parks and recreation systems in nine cities throughout the U.S. (2009a). TPL also
included in-kind financial contributions by sponsors or volunteers, beyond time, and therefore it
is also included in table 15 and calculated into the community cohesion total.
Table 10. Value of Community Cohesion (Volunteerism)
2013 Activity

Volunteering
Donations

Number
of Volunteers

Volunteer
Hours

Total Value
of Volunteers

16,067

$355,723.00
$925,000.00

3,731

Community Cohesion Total

$1,280,723.00

Source: The Economic Impact of Parks & Recreation: Des Moines, IA, 2013
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Stormwater
The literature documents extensively the benefits urban green spaces, parks, and forests provide
cities across a number of fields (Trust for Public Land, 2008)1. One of the least-studied and
least-well-known of these is the impact of urban parks on stormwater management costs. Many
studies have examined the impacts of urban forests (e.g., street trees and park-owned trees) on
stormwater interception and runoff reduction, but there is scant literature regarding the benefits
of urban park systems as a whole2. The quantitative research described herein looks to fill this
gap in the existing literature by considering the Des Moines (Iowa) city park system’s ability to
intercept rainfall, reduce stormwater runoff, ameliorate flash flooding, and minimize overall
stormwater management costs.
Des Moines boasts 3,599 acres of parkland (about 50% of total parkland) which lie within the
floodplain of the Raccoon and Des Moines Rivers3. These parks, representing 58% of the
floodplains, are largely bottomland forests, provide flood protection benefits to the city. When
the rivers rise and spill out of their banks, they first impact the parks. Only during more severe
floods do the rivers reach beyond parks and impact private property. This research also
quantifies this flood protection benefit by calculating the cost to plant riparian forest buffers if
the parks were not already in place (e.g, their replacement value).
Previous studies have shown that trees are able to reduce stormwater costs by about $3.60 per
tree per year (Xiao and McPherson, 2002). Other studies have examined the hypothetical
benefits of tree plantings and found them to be valued at $33-$55 per tree per year, inclusive of
benefits other than stormwater management reductions (McPerson, Simpson, Xiao, and Wu,
2011). Jim and Chen (2009), while not writing directly about the benefits of urban tree
plantings, noted that such plantings provide measurable, direct, noteworthy benefits, known as
ecosystem services. The literature is resoundingly positive in its assessment of ecosystem
services: there is a significant benefit to urban tree plantings.
The existing literature that more broadly scrutinizes benefits of urban parks (i.e., the entire park
ecosystem – not simply trees) in stormwater management cost reduction is sparse, however. The
Trust for Public Land, a Washington, D.C-based non-profit, has authored ten studies of the
benefits of urban parks, but there is little other literature examining the role of parks in
stormwater water management cost reduction; the literature instead is focused on the benefits of
trees and forests.
The Des Moines Park System helps the city avoid treating stormwater runoff, as the park system
is 69% pervious, meaning that precipitation is either intercepted by vegetation or infiltrates into
the ground, reducing stormwater runoff4. It is the purpose of this research to quantify and
monetize this reduction as well as to assess the replacement costs of the floodplain parks. It is
important to note that this research generates two results (direct sewer cost savings and
The Trust has produced nine other reports similar to this one; see http://bit.ly/1ekLvxe
See Kirnbauer, Baetz, and Kenney (2013), Jim and Chen (2009), and/or McPherson, Simpson, Peper, and Xiao (1999) for
examples.
3 See Figure 2 on page 8.
4 Percent pervious is based on a supervised land classification analysis performed using a supervised land classification in
ArcGIS v10.2 using data provided by the City of Des Moines and the Iowa Department of Natural Resources, as detailed in on
page 4.
1
2
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replacement value). These results are not additive; they are two different ways to examine the
worth or value of the Des Moines Park System as it relates to stormwater management.
Methods
Stormwater Management Cost Analysis
The Trust for Public Land uses a complex methodology for the stormwater management benefit
portion of each of its reports on the economic value of parks. The Trust's methods rest on a
model developed by Xiao and McPherson (as cited in Trust for Public Land, 2008). In essence,
this model computes stormwater runoff for the city as it currently stands and for the city as if it
did not have parks. The difference between the two is the reduction in runoff attributed to the
park system. This figure is multiplied by the unit cost for water treatment in the city in question
to monetize the stormwater management cost reduction provided by the park system.
This model, as described in the Trust's reports, has several issues if applied to the City of Des
Moines. First, it assumes that the entire city has an integrated sewer system and that all of the
stormwater runoff is treated at the city's wastewater treatment plant5. Only 20% of the Des
Moines sewer system is integrated (J. Lankford, personal communication, 4 November 2013)6.
The Trust's method would vastly overestimate the stormwater management benefit of Des
Moines' parks, as runoff in 80% of the city does not go to the wastewater treatment plant and
does not incur this type of cost to the city.
Further, the technical description of the model assumes a certain level of meteorological and
limnological competency. It is complex and requires a mastery of geographic information
systems, an understanding of soil science, the ability to perform advanced calculations based on
meteorological data, and a large amount of data. In fact, the Trust itself does not perform this
analysis; it is contracted out to the United States Forest Service.
Thus, the Trust's methods guide, illuminate, and provide direction for the methods used in this
research, but they are not followed exactly. This research examines the permeability of the city
of Des Moines and the permeability of the city's parks in the area served by an integrated
sanitary and storm sewer system. Permeability is determined using ArcGIS software; an aerial
photograph is loaded into the system. The user then draws polygons around a representative
sample of pervious and impervious surfaces and labels them as such7. The user initializes the
ArcGIS classification process to compare the samples to each pixel across the entire map; the
computer will automatically classify each individual pixel as either pervious or impervious. The
user then refers to the attribute table to sum the pixels in each category and to compute the
percentage.
Average annual rainfall from 1970-2000 is computed; this amount is assumed to have fallen
across the whole city. Multiplying the average rainfall, the area of land in question, and the
impermeability of the land returns an approximation of runoff from that land. This calculation is
performed on park acreage as it currently stands and park acreage if it had the same permeability
5An

integrated, or connected, sewer system directs both sanitary and storm sewer lines to the water treatment facility. A
disconnected system directs storm sewers to natural waterways and only sanitary sewers to the treatment facility.
6 See Figure 1 on page 6.
7 ‘Representative sample’ is left to the user’s discretion.
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as the rest of the city. The difference between the two is the reduction in runoff that can
reasonably be attributed to parks. This is multiplied by the unit cost for water treatment to
monetize the benefits of parks in reducing stormwater runoff.
The benefit is computed using the permeability and acreage for the portion of the city and parks
within or intersecting the integrated portion of the sewer system. This more accurately reflects
the impact of the park system on costs at the water treatment plant. Further, all calculations are
computed twice, using the unit cost for treatment inclusive of only direct treatment costs (e.g.,
the cost of running the plant). The second iteration includes all operations costs (direct treatment
and other) in finding the per-unit cost of treatment.
Floodplain Park Replacement Cost
To monetize the flood protection benefits of the parks, this research analyzes the cost of creating
a flood protection zone if the parks did not exist, but the city owned the land. The floodplain
parks are primarily forested; the acreage of the floodplain parks is multiplied by the per-acre cost
for establishing riparian forest buffers, obtained from the Natural Resources Conservation
Service/United States Department of Agriculture (NRCS) to monetize the replacement cost of the
floodplain parks and their flood protection worth.
Riparian forest buffers include trees plantings designed to, among other objectives, “mitigate
flooding damage by trapping large debris and water-borne sediments, slowing flood waters,
lowering flood peaks, and providing room for water courses to establish geomorphic stability”
(USDA, 2007).
Precipitation data for this project comes from tables assembled by the United States Census
Bureau based on data originally collected by the National Oceanic and Atmospheric
Administration. Permeability figures, expressed as a percentage, are rooted in a supervised land
cover analysis completed using ArcGIS 10.2, based on aerial imagery from the Iowa Department
of Natural Resources. The City of Des Moines provided water treatment costs, park acreage, and
other city-specific data. The per-acre cost of riparian forest buffers is based on the standard rate
used by NRCS in the Environmental Quality Improvement Program (EQIP).
Results
Stormwater Management Cost Savings
Considering only the portion of the city where the sewer is integrated, designated parks save the
city $155,854.77 annually in direct water treatment costs. If one includes areas designated as
‘open space’ in the analysis (e.g., undeveloped land owned by the city and generally along the
floodplain), the treatment cost savings to the city increases to $205,902.17 annually.
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Figure 5: Parks Within the Portion of Des Moines, Iowa Served by an Integrated Sanitary and
Storm Sewer System
Table 11. Stormwater Management Cost Savings Due to Parks Served by Integrated Sewer
Annual
Precipitation
(inches)8

Acres

Annual Runoff
Reduction
(gallons)

Treatment
Cost Savings
($.00187/gal)

Operations
Cost Savings
$.00362/gal)

Parks

34.72

492

83,494,085

$155,854.77

$301.809.49

Parks and Open Space

34.72

835.7

110,305,340

$205,902.17

$398,832.24

Notes; operations cost savings includes treatment savings
Source: The Economic Impact of Parks & Recreation: Des Moines, IA, 2013

8

United States Census & National Oceanic and Atmospheric Service Data; retrieved from
www.census.gov/compendia/statab/2011/tables/11s0392.xls
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Floodplain Park Replacement Cost
The standard per-acre cost for riparian forest buffers is $495.32 per acre (J. Falcon, NRCS,
personal communication, December 3, 2013). There are 3,599.31 acres of floodplain parks and
open space within the city of Des Moines; thus, the cost to replicate these parks and open spaces
if they did not exist and to replicate their flood protection benefits is $1,782,810.23.

Figure 5. Floodplain Parks in Des Moines, IA
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Discussion/Recommendations
Monetizing the impact of the parks on stormwater management costs incurred by the city is a
complex, difficult task. The literature unequivocally demonstrates that parks and urban tree
plantings provide measurable, valuable ecosystem services; parks do provide a benefit to the city
in reducing costs associated with stormwater management. Calculating that benefit, however, is
difficult. The Trust for Public Land has identified a good method to do so, but it is technical and
requires skills and abilities many agencies do not have.
This research simplifies the Trust for Public Land methodology to arrive at a monetary benefit of
parks in reducing stormwater costs. The methods employed here have their own issues, however.
The research relies on gross precipitation and does not take into account that not all of the
precipitation is either infiltrated or discharged. Vegetative cover will reduce the amount of
precipitation that infiltrates or is discharged. There is a specific method that relies on a
supervised land classification of vegetative cover to calculate the amount by which each
vegetation type reduces gross precipitation used by the Trust.
This research does not examine how different land uses (e.g., based on zoning data) will affect
runoff. Land that is zoned industrial will almost assuredly discharge significantly more
stormwater runoff than land zoned as residential. Similarly, high-density residential areas will
discharge more stormwater than low-density residential areas. Future research should analyze
the impact of different land uses on runoff; the research presented herein suffers from not
identifying land use and quantifying its impact on runoff. This research also does not examine
the impact of different soil textures on runoff. Sandier textures will allow more precipitation to
infiltrate more quickly than predominately clay textures will, which will affect the amount of
runoff discharged.
Further, the floodplain analysis uses a very blunt tool (per-acre replacement cost) to determine
the cost of replicating the floodplain parks' flood protection benefits. It does not consider the
cost of buying the land if the city did not already own it, the cost of facility and other capital
investments to fully replicate the existing parks, and a host of other factors.
Even with these flaws, however, this research provides a starting point and a baseline for city
decision-makers to use when evaluating the park system. It provides an important reminder that
while stormwater costs are difficult to monetize, the parks provide ecosystem services that
benefit the city. This research underscores the point that the city’s open spaces and parks have
value; they undoubtedly reduce the city’s costs associated with stormwater management.
Moving forward, the city could continue to install stormwater management practices to increase
infiltration and decrease stormwater management costs even further in the parks served by the
integrated sewer system. Bio-retention cells, bio-swales, permeable pavers, and porous
concrete/asphalt can all be used to increase infiltration. The city is already utilizing many of
these practices to expedite stormwater management efforts. Installing additional practices would
allow the city to continue to demonstrate their effectiveness in a highly-visible place.8 With
appropriate signage and policy, the city could leverage the installation of these additional
practices to encourage private landowners within the city to install stormwater best management
8

The integrated area of the sewer system is in the heart of the city.
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practices on their own land, increasing infiltration across the city, improving water quality, and
reducing stormwater management costs for everyone.
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Comparison with selected U.S. cities
A study has been conducted for the first time for the City of Des Moines’ Department of Parks
and Recreation quantifying the value of their services. Research is abundant for the economic
impact and/or value of the military, housing, retail, manufacturing, and other sectors. Few have
been carried out on this platform and none in the state of Iowa. This study demonstrates the
valuable effects of the Des Moines Department of Parks and Recreation on residential property,
tourism, direct program use, health, community cohesion, and storm water.
The Trust for Public Land has evaluated the economic value of parks and recreation services in
at least ten cities in the United States. This study relied extensively on the methodology used by
the Trust for Public Land and the Center for City Park Excellence when estimating the economic
value of the Des Moines Department of Parks and Recreation services. Table 16 compares Des
Moines to these ten studies. All values must be considered estimates.
Table 12. Des Moines, IA Department of Parks & Recreation in Comparison
Property
Value

Tourism

Direct Use

2,615,072,000

40,033,031

1,226,116,000

45,122,000

3,795,000

3,402,000

3,933,540,031

724,929,000

6,711,000

354,352,402

78,042,000

3,858,000

8,675,000

1,176,567,402

Sacramento

71,900,000

9,225,000

345,597,000

19,871,863

5,525,000

842,000

452,960,863

Philadelphia

688,849,128

40,263,000

1,076,303,000

69,419,000

8,600,385

5,948,613

1,889,383,126

249,296,681
80,794,098
300,949,336
2,840,000,000
724,383,082
293,016,952
45,315,078

295,004,064
4,389,440
18,768,404
615,000,000
18,027,542
715,000
20,875,429

337,453,834
447,501,085
841,461,062
1,480,000,000
452,014,285
41,805,000
646,414

38,472,475
64,087,756
81,489,217
164,000,000
64,955,500
4,322,000
19,472,194

3,954,359
9,537,639
2,516,484
n/a
2,674,422
1,058,000
1,280,723

1,516,239
2,313,341
18,892,499
23,900,000
804,187
409,000
2,181,642

925,697,652
608,623,359
1,264,077,002
5,122,900,000
1,262,859,018
341,325,952
89,771,480

San Diego
Boston

Virginia Beach
Seattle
Mecklenburg
Nassau/Suffolk
Denver
Wilmington
Des Moines

Health
Value

Community
Cohesion

Storm
Water

Total
Value

Source: The Economic Impacts of Parks & Recreation: Des Moines, IA, 2013

Specifically considering the population of Des Moines (203,433) in comparison to the other
cities listed in table 12, further per person calculation according to United States Census Data
(2010) reveal a parks department value of $441 per person owning a home and $219 for nonhome owners. Des Moines’ Parks and Recreation Department identifies a resident cost of $75.
Thus, it can be interpreted that each home owning resident receives a return of $441 and nonhome owning residents a return of $219 on their original $75 investment.
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